MNDO calculations of highly mutagenic (chloromethyl)benzo[a]pyrenes.
(Chloromethyl)benzo[a]pyrenes (ClMeB[a]P) are among the most potent direct-acting mutagens (i.e., not requiring metabolic activation) detected by the Ames assay using strain TA98 and TA100. We wanted to determine if molecular quantum mechanics would yield insights into the reactivity and mutagenicity of these compounds. Calculations using the MNDO semiempirical method (MOPAC program) were carried out on a series of ClMeB[a]P. The experimental rates of solvolysis of ClMeB[a]P in 50% aqueous acetone correlated well (r = -0.95) with the differences between the calculated heats of formation of ClMeB[a]P and those of their respective carbocations, supporting the hypothesis that ClMeB[a]P react via carbocations. None of the calculated parameters correlated with mutagenicity. Thus, the prediction of mutagenicity of ClMeB[a]P in the Ames assay is more complex than the simple formation of carbocation intermediates.